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? ? ? Q = 2.303?( V / t?log10 [ ( Cs - C0 ) / ( C - C0 ) ] ) 
?
? ????C0:?????????????? (m
3 / m3)?Cs: ???????????????
??? (m3 / m3)?C: t??????????????????? (m3 / m3)?Q: ????? (m3


















??????? 1.6 0.1 3.25 0 ? 20.5 
??????1F 2.0 0.6 4 0 ? 7.2 
??????2F 2.1 1.1 4 0 ? 3.9 
























































???? ? ?1.82?10-5 Pa?s
???? Cp?1006 J/kg?K









???? ? ?1.5 J/m?s?K
??
?? ? ?1710 kg/m3
?? Cp?880 J/kg?K
???? ? ?0.6 J/m?s?K
?
?? ? ?2000 kg/m3
?? Cp?753 J/kg?K
???? ? ?1.03 J/m?s?K
??
?? ? ?1710 kg/m3
?? Cp?880 J/kg?K
????? ? ?0.6 J/m?s?K
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Measurement of Humidity Changes in Storage Houses    
for Floats (Dashi) in Kawagoe and Their Analysis 
Takeshi ISHIZAKI, Masazo TAKAMI?, Taiji FURUYA??
and John GRUNEWALD???
In Asian countries, traditional fireproof storage houses with earthen walls have been widely 
used for keeping food since the 6th century. Because of the high capacity of earthen walls to 
absorb moisture, humidity inside a storage house is kept relatively constant throughout the year. 
Until now, such storage houses have been used for keeping important cultural properties since it 
is quite important to avoid large variations of humidity around important objects. This paper 
reports on the changes of temperature and humidity as well as on the measurement of 
ventilation rate in different types of storage houses in Kawagoe city. The authors also performed 
a numerical simulation of humidity changes due to outside humidity change using CFD software 
(Stream) developed by Cradle Co., Ltd. and numerical simulation program (Delphin 4.4) 
developed by TU Dresden. The authors compared the simulated humidity changes and measured 
ones. Comparison showed that the calculated humidity changes agreed well with the measured 
values when the humidity buffering effect of the earthen walls was taken into account. This 
shows the effectiveness of earthen walls in buffering humidity in the storage house, 
quantitatively. 
?Geological Survey of Hokkaido, ??Graduate School of Conservation for Cultural Property, Tokyo National University of 
Fine Arts and Music, ???Technical University of Dresden 
??? ?????? ?????? ????????????? ????? No.44 82
